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mm^] mmm • 

KD^^y \^m±l^m0^^nr=.. A1, Ca^ AXJ^l n<D^pfjt< il%—D^^ti 
m4=(Dm^\:^^mi^f)^^^jt^mm^l^s A1, Oa, AXJ^I n(DCi.^fji< t^ — ^ 

#^*^^^-5)^2®^^-/ KSil. 3(7)^2(^)^^^y KM±fCJ^^$ tlfe A 1 , 
G a, n(D^>^< DS:-^tJ||7(Z)Mfb%^^#i*^e3?&S||2(Z)^« 

mmm lo^^^v '^m^m'^-t^mmm^d^mtm^m^oy^-^zy k^^ v -f. 
mmmM^m^-t^mumA(Dmm^mii?^<DAy \i^^rvzf. ■^t^mum'^^ 
^B-km^-^^mmm^o^mtm^mii^o^^-^^y \^^^vifii^. z.<DmKi^n\^z.t. 

[»*^2] mn?.rmmkm^t^mmmi(Dm^tm^mmc-i3i'i^^Ai^m* 

m^ms] Wimrmm^m^-t^mmmK^m^tm^mmt. a i nt^s^ 
[»^«4] mmmi(Dmmmkm^-t^mmm2(Dm^t!^^mmt. <pf£<ti 

^A 1 k^tiZ.tki^mt.-t^. It^:«l~3®v^■r4^*^-^cfa^®4^#f^tc^^ 

im^m 5 ] gfffH^ 1 (Dmmm ^m^-t^ mmm 2 co^>ft:#j^^#:{c isnsAi 
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i u 110 o'c- 12 5 o°c(Dum.'^m^-^nf=.^}L^m^t.-t^. »^^7 ic 

:7 r T-^l^H^^^cD^ffitcM L T^B^-fb^a-STb^iS ^ ti -5 3 h J: U ti 

(Dmis^. mwmz<Dmtm^mii^(Dm\H^^^m^mmt.\.x. o. 4-i4% 

[»^^l 2] BfffB^t;c®a=y^^^®lSM<^ii:S;^)^'5 nm-S 0nmT':$>^L, 
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X 5 nm~3 0 nmX'^^vx^^j. mm^m.<Dm<D^ti^tnz^m-t^mmm 
. mmm^mti^^mmmi(^mmMizM^^xmm&3Xit:;^7^^y^mcm<pLx 

[0 0 0 1] 
[0 0 0 2] 

mm(7)i^m] is^, m^^£^<Dmyt^4yt-\^ (led) cz)mM*^^t:^LTv^ 

[0003] LEDhLTti, ^tl^'e, GaAs^, AlGaAs^, GaP 
^, GaAsP^, I nG a A 1 P^;5;ifT% l!pfe*^^M#-fet-e(Z)L E D*>|| 

fflffc$ti> mzm^min^xm^^j^mmzm\,^^nx^t^o jS:^. GaN^tc^ 
±x<D^xmmti^x^^^oizf£'Dt=.m. y )\^ii'y'-'f^ 7.-:f\^>( ^mm,x^^ 
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ytii^^tSL. -■fe$:=fe^^CLfee■feLED*^|IM^b^tl-5{CV^fe^J, LEDtC 
[0 0 0 4] Lf)^h> RGB §:Mv^^e^L E Dli^tl-^'nM^-S L E D^^yy 
„ tfc. --fe^^LEDti, HM^T'^VN^i?), 3(Z)a^^®*;i:T'li, 

o 

[0 0 0 5] J2A_h(D3i:*^^, HMfeT' J: U]^^^(DL E D*', i&:si:^ JV^ ~X' 
fJi&^mmm(DLE D $:||^-t-5^*b{C, H*fCfelt-5>-:>-i/a ynfe'{-tT'li^< 
5 

[0 0 0 6] 

mmtt'^m-i^ mm] ^m^&.±(D l e d ^i^mt^ r=. \z 

h;^)^^§o G a N^-etiW-feL E D*^T'$T^^-5/()^, L E D ® i: e) tC 

MM^S^t-r S ^, »fe LED lCi:b^T#g^?*^A^^Mi-'2> V^ e) P.^fflA'^^'S^ 
[0 0 0 7] Z.O:>^%%^(DWmZ'D\^X\t. J^iT©J:e){C#x.^tlTVA^: G 

[0 0 0 8] L*^L?&A'J^, ■9-:7T-r TS^g-hlC'f^L^G a N^OWfe^ 
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[0 0 0 9] t-^*3*>, ^fe<D#^7b^^)t^^lC^^L^VN<DT'li^<, I nCD 

[0 0 10] bTb^bJ^*^^, m^LED^j^m-t^r^isbizit. mytm^(Di n<D 
[0 0 1 1 ] M;iidr, xfcf^dri^^;i/^:g®^cfiT', s i 02*if<z)>^ h^-r y 

[0 0 12] ^fe, ^fi^;g$:{S?l^^-&^^i*{C, G a N^(Z)*&^M-^Xtf^^ 

[0 0 13] $^IC, ^^^^A^^V^/^';^^(7)G a NM^5:f#-5fei?){C, HVP 
E^S$:fflv^T, ^&^M'^-rs®^fb^^^f^o»^_h^cJ*v^G a N#^^S:^«$-& 
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-5 J: ^ tCJ&oT V^;&V^„ 

[0 0 14] ^(D^otjtvtux'^^^r^ib. m^LED^m^^xmjftii^^^^'&r 

[0 0 15] «^m>g(D;^/jN{cB8^7S;<, ^M(D^m<D^^nr ^ z 

[0 0 16] 

[^M S (7)^^] 

^#:*^^?^ST:%M^, r®T:%M±lC?^^$tifeA 1 , Ga, I n 

< ^t)-o$r•^t^^2(7)^'ft:%^^#:*^?^?fcsl|l cD#«ji^, r®m 

^#:7b^^^-5^1 KM ii, ^ c^H 1 CO ^ ^ KM-htc?^^^ tifc, Al 

, Ga, ;5Lr>*I nCO^^^< i:%-o$:-^t^||4 CD^'f[:^^#^^c;()^p3;^-5^M*^C 
, Al, Ga, Jkr^l n0:}?f£< t^—D^^^. ttjfHH 3 ®^-fb%4^^#:i: U 

^®^^^^<o:^^vNii5®^'ft:w^^;o^^>^^, ^n^entimiLLt^mmo) 

©112®^^^^ KJi±lC?^fig$tl7^A 1, Ga, RX:^ I nO^pf^ < t^—D 
=yv KM^mi-^frffa^3(Z)^-fl:%4^#fls:®A> K^-v^y:/, tfffBSM2:#^ 

[0 0 17] ^®|^, Hi ®^^«y KMlC^mjffi: bT®#tg$:#-^i±L«?), H 
1 ®#«ji$:#IHS-r-5^i:t;T'^^o IrI^JC, H 2 (O ^ ^ ^y KMlC^^jf b T 
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[0 0 18] 3fi^^cJ?v^T«, ^^mtvx. ^^^m^-t^^x^MiLLr^^^^ 

Xms^^^m±^t: LXi£M(D'&m(D%XitB^dft^^^-t^Zilti'^m^^tlX 

[0 0 19] L7b^L^*^e), m^mKM-t^rmm(Dm.'^mmz{&^vx, mii 
Lxbto. z.(ot=.^^%m(^'^B^is^'^ih\^x^%mmi>m'p'r^f=.i^. 

[0 0 2 0] -?-3T'*f§^#e>li, ^3^Jl$:«^i-^S^^a^®^^14$:a^C#t- 
SS^'ffi ^ B$c#-r ^ i i: ^ fee 

[0 0 2 1 ] ^mw^%m^(DTmm\.t^^vyrm}ihx<D^mf>mu-^ 

[0 0 2 2] z.t\.\zn\^xi^mm^\t. K\^^tim\Lm^m^^-^mmM¥^>L 
o^nvvrm}L\^x(D^mis^^^t\>-f^^^z.'^^%m\^fz.. -r?&*3t,, t^^jf^cz)^^ 

n ^ V ^ 3 ^ M m b „ 
[0 0 2 3] X.fz.iS^'DX. iL7^\^f=.^o\Z. 7is:#§H^(D^##:|§^m^lCfeH-<5 A 

]««b^3h{C J;oT, _tiBA^y :7T Mil bT(7)^tg$:^e» r^7&<, frifH5§^M 

[0 0 2 4] :^:#§^^cfev^T«, ^ =y v ^M^m^-t ^'m2> (Dm\L^^m^ 
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So 

coo 2 5] *l§^<D^#^|6^^^{CJ:tlli, tfrlH^^/^^H^CD^ti 

<Dyt$>^\^itB^^%:^^Rtj^^yt^-^^ztti^x^^^(Dx&^. 

[0 0 2 6] Lr:Lti^-:>X. M O C V D ^tC^S V^T li, Um. V:^«$&M3M-/1 1 1 

^'en'en(Di^^:^^ii:Mizmmx^^^<z>x:&^o 
[0 0 2 7] ^fe, mmmioy^^y ]^m^m0^t^mum3(Dmit^^m^<D 

^(DX^^o 
[0 0 2 8] 

mm(Dmm(Dmmi :^^m-^^m<Dmm(Di^m\zw!^\^xwM\zWim-t^ 

o 

mui, ^^ma^^ma^n^m'i-o^-m^^-tmmmx:^^. 
[0 0 2 9] mi\z^-t^mii^^%m^2Q\t.. m^ihL. :i<Da«i±(c^i 
(Dm.i\:^^mii^h LXA i Nti^^f£^rmm2 zcDrmm 2 ±izm^^nr:L 

fbiz. z(Dm I (Dmnm 3 ±\zm^^tir^m3 (Dm^tm^^mi^tLx n - A 1 g 

aN*^e>^S||l (D^^^y Kit 4 i:, Z.(K>^^v K» 4 ±(C?^fi&$ tl7^|g3^» 5 
i:> ^®#§^M5±{C?^^$4x^ll6(Z)M'f[:^^#fls^ LT p - a l G a N;^)^e3 
^S^2 0^^'y Kjf 6 il^r-^ti^o ^ 3 ©11 2 (7) ^ ^ >y KM 6 ±fCJ^^$ 4% 
fc||7(D^-f[:i^i|i^#:^ LT p - G a N;^)>P>^§m2®#«ji7 ?:;S:^TV^-g>; 
[0 0 3 0] mi ®#«M3 ©-gPliSfflLTfcU, ^©MffiUfc^SJCtiA 1 
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[0 0 3 1 ] S2ii, oK^n^mytm^om^^ 

mii^il LT i -G a NTb^^D^^^W 1 7 cfiJC. m 5 (Drnt^^^mi^t LT i - A 
1 G a I nN^^ej^-Sa^/^^H^ 12-1 — 12 - 5 4xT V^^o 

[0 0 3 2] llIl^0^2^cfev^T^i, *l§^®4t^ 5: BHSSlc^^-T^ < , 

o V N T li^f^ (Z) © M ^ -5 i: e> fa« L T V A ^ „ 
[0 0 3 3] 01 {C^-r^#^^3%0^^2 0{Cj3t-J-5T:^M2«, 2{C^^{Cb^ 
o T n ^ > - :/{C ^ -5 ^^t*S*"5 9 0 #J^T T' & -5 3 i: ;b'?iE^l|T' ^ 

i-^a^^^^i 2-1-1 2- 5rp(Dm,&mmt)m<pLXBiMrjiM^B'\i^mt^ 

[0 0 3 4] ^fe, T^M2 fCfet-t-SXign ^>y;i7-^(D^^ii|igcZ)TI5SJC^ 
J^-t-Sill 0#T'&-5 3h*W^LVA, 

[0 0 3 5] z(D^oKAi ^^Ajt=:u^B^<D-m^^Ti&m^m^izit. m^o)m 
MocyD'mz^^xttfth<itTi&mm^ 1 1 o o°cj^_h 

mi^mytm^izisi-f ^rmm<Dm0,umit 5 o 0-7 o o°ct'&u> :i<Dm0^u 
mtitmi^x±mm^umt)mi^xm^^ziit>'^^:fy^^. -t^^t)^. uocvDm 
iz-s3^^x'^mt^<mtjt^^^'^^mmt^^tiz^^x. :$imM(D^i^^m^t 
^m^mzmtir=.rmm^m^-t ^ ^ ta^x^ ^ . 
[0 0 3 6] ^fe, Tmmo)^^m.m(D±mz-D\^^xitmzm^^ti^^(Dxit 
t^^^ti^, ^ift.L<iti 2 5 o'cx&^o rti{ci:oT. r^M^m^-t ^m^tm 
^mi^(Dunmm^^ifiZ'^^Lr=.mmcoMn. i^izitr^mi^izis^ 
i^(7)mm.^mmmiznm^^^iit)'^x^^o ^mz^^x. mmyi&m^m^^ 

■t^z.iiis^^miif^^iiii^iz. m.W(D%t\.izmm-t^nytm(Dfi^m'\^(D^it^ 
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[0 0 3 7] ^fe, rmm(Dm^itO. 5 /imje^±T'S'5r U<, 

[0 0 3 8] :*:|§0>f(^^##:|§^^^^C^^^T«, _t:«E L 7t J: e) Hi 

(^^^^y KM4 5:^fK-rs^3(Z)M<l:^^#^(7)®l^^&^^ilffC^LT, 

^PilbTO. 4 — 1 4 L<> $ ^{Cli2'-8%T'fe-53i:7!)'5 

[0 0 3 9] ±«&LfcJ;e){c, :*:#§0J(Z):^fi#^|g3tm^2 0 (C^VNTtt, Mx« 
, le^M S^r^^r-Sa^M^l 2.-l~l 2-5®^^$$:'eStcmf^U, - 

[0 0 4 0] ^WmiZ tt, ^^t^M^ 12-1 — 12-5 5 n m~ 

[0 0 4 1] mmay^o-^£'^^^m-t^m'^i^^H^j^m.t^t=.mz\%. ±.T&i.t=. 
^o\z. MocvDiSic^its, vm^s^mn/um^smmmh. 

[0 0 4 2] msit. m2\zm^m^m(Dmmm^^-tmx&^o 

13-1^-13-5, 14-1 — 14-5 M 1 5-1 — 1 5-5 7b^|g^{C?^^ 


1 0 
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[0 0 4 3] M^^miZit. ^^^^B^l 3 - 1-1 3 - 5®j£®{Cfel^^^*&tt# 
~1 5 - 5<Dmmzt5n^^mWi%il^. 5 nm—S 0 n m®:^^$T^^$-& 

^zmz^i). ^mzmm'r^mm<oMw^^miz^MmM(Dyb%:m't^ jtoiz 

tjti£^m:M:izmm^^^iiiz^'oxm^:it.ti^x^^. 
[0 0 4 5] ^fe, msKm't^of^n^m^iziB^^x. ^m.iz^Wi^^&v^"^ 

^1 3-1-1 3 - 5;^^$:, -^tl^O^i^i^^ti^-^CDJj^ti^i) ^m^t^J^olZ^ 

^^•^^zmz^-ox^. m2izi5\^^xmmLtz.^z>iz. ^M(D^m.(Dyt^^^ 
[0 0 4 6] ^fe, zL(Dmizt5^^xit, m2iz:is\^^xmmLt^:^mizm'f^z.ii 

tLXB^^^^^Jkt^^%^'^^:itif^X^^. 

[0 0 4 7] mi(Dm^\:m^mi^-/)^^fjt^-fi&m^i:tmmm<m0^Lr^m^izi3 

VNT», c:®T^M^C^bTII2^^^'fb^^^#:;^^e>^-g>^ 1 CD^«M:^^ e><^5f 

[0 0 4 8] z.(Dt=.^. s^\zymm<^w--^fi^^^v ^fi^K^nB.t.xm<i^^-^ 

\^ti^r:>XW^mX\t:^^VZfmzWP\^X\^^Z.t.t)mt, LV^„ ^tltCjloT, 

rJ^ m 1 (^)#«® ® A 1 -^;t«(Z)^;b'^^^^^t- -5 o 
[0 0 4 9] htcti^'DX. T^MiiHi c7)#«Mi:®^®Jcfelt<5*&^^i$cM7b^ 
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[0 0 5 0] :^nmiZ.i5» ^mit^^m-mt. A1, Oa, AZ:^ln(D'p 

il^—D^^ti:it.t)^Smx:^^^'^. i^MllCfSCTG e. Si, Mg, Zn 

[0 0 5 1] a^^lUTli, i^-y'r^f T#^B^, ZnO#^a%, LiAl 

0 2#^H%, LiGaOg^Ma^, M g A 1 g O ^ M g 0#^b^3& if® 

GaAs#^H^, A1N#^h1,, G a N^I^h^, :5:t>* A 1 G a N^^h^tS; 1 1 

[0 0 5 2] #^ci^-7T-rr■^MH^»^$:Mv^s«^^c-DV^T^i, mmmmm. 
itmr^m:t^E^i^m-t^^±M\zMLxmmmtmm^m-t^t.mt. Lv^o 
tulB^ffi^-ffc^aiii, mW^ yr^ rmm^^Wi ^ry^-rt£ tfa^mm^mn 

m^tum. m^mm^mmzmm-t^zmz^^x. mm^mizm^^ti^m^t 

[0 0 5 3] z(Dj:oizhxmmm^tmfi'^m^^nr:^-^yT^rmu^m^^m 
vNtiii, 't<7)^m±iz-mmmizm^:^^^rmm(D'^^^^^ ^izm±-^'^^ z: 

fim^x\ muj^^m^i^^n^-t^ :r.iifji<muizm<^^^iit>'^x^^<Dx 
, m-^mi<izmmi^r=.'^^B'\^(D\^±^^m^izmm^it^^iit)^x^^o 
[0 0 5 4] ^(D^oiz, "i^-yr-^rmm^mmmo^^mizmmmtm^m^-t^ 
riitCckoT, 'e(D±izm^-t^rmm(Dm^B^ti^\^±-t^(Dx\ mmm. 
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[0 0 5 5] z(Dm^izi5\>^x. umm^t,mrmm^m^^^^<Dum 

[0 0 5 6] mMmmm^tmit. it^mm<. E SCA:$3^^ff{CJ:oT. 

tasHzfeB^^ej 1 nm(Dm^j,zi5i'f ^mm^mm-fy^5 m^%&.±tfji^ izm< 

[0 0 5 7] ^fe, HI fC^-^J:e)^^|g^g®^»#i|g5^^^-ti, T^M, HI 

?S C L o T ^ -r -5 3 i: ^ S o 
[0 0 5 8] 

[HMM] 

2-r>^#®jy$ 5 0 0 /(*m(D-y->'r-r ra^^rHgS O^+HgOgTltf^SL 
fe^, MOC VD^g(Dcti{C|Sgbfe<. MOCVD^aiCli, ^X^iibTHg 
, Ng, TMA, TMI, TMG, CP2Mg, N H3, S i H ^ti'^M^) iiVyXSi^ 
o Hg^rSSj* 1 Om/s e cT'^^L^&t!)^^, 1 2 0 0 r ^ 7?#?a L feo 

[0 0 5 9] «lnic, r>^-T;t/X (NH3) $:7K^^^ U T;?/^i:^*)JC 5 
rJj-r^^jSL, |rjS2»'K®^®$:^ft$-tir^, ^fe, E S C A {C J; 

[0 0 6 0]r^V^T% TMAilNHg^r^pt^j^ffgig 1 0 m/ s e c T'?J^Lr, T% 
Si: LT<Z)A 1 NM5:^$ 1 T'^S^itfc= r(DA 1 NM<Z)X^[lI#fn 

[0 0 6 1 ] r^V^T% ^;R$i±feA 1 NM$:^Si--5)^«blC, TMGilNHg?: 
¥*lf?^L5tl Om/s e cT'g^bT, G a NM$:jp$ 1 0 0 A^^R^-frT^^ m.^m 
T^> A 1 Njf^G a N]^(DoVAfe^jK$:^UmL, 3tl S:M B E igg® cfitCtg 

[0 0 6 2] MB E^«(D©#:i!^i: UTli, 7N(DGa, 7N®In, 6N®A 
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[0 0 6 3] ^-r, m^^Q 0 0X:tX'1}UmLt^^. H^ilNH^^m-r^tlZ^ 

LT3 O^UW^^^t.iZj:i)m^(D^^iBit^Lr^^. ||l®#«Mi:bT7 5 
0°CT'S i 5: K-ybT^n-A 1 G aNM$:i?$ 1 /ti mj^gfi^ 
[0 0 6 4] rX^^X. :i(Dn - A 1 G a NM±IC, ^ I <D ^ ^ y Y^M 7 6 

0X:T'S i K-:/Lfen-A 1 a QgNM 1 0 0 0 AlC^;^$-&fe 

o -e<^^, r^itClg^M^r^fi^-re^^^H^^:, 7 0 0 r;T' I .^G a q gN 

*^^;?$iooA, ¥*l;ii:#i 0 0 AT'fig«$i±fe= -e®^, #§^M$:«^i--g> 
mm^. mmmiLLr^mw^B^mi^72,ti^^iz, g aNm^i 5 o°cxm^ 2 

0 0 AT'^S$-&^ = 

[0 0 6 5] m^X% G a NM±{C^2(D^^^y KMi: L/T, 7 8 0°CTMg^ 
F-:/Lfe P - A 1 0.2° ^0.8^®^^^ ^ 0 A^;R$-&, «m{C||2®#«jg 
^ UT 7 8 0°CT'Mg ^ K-:/b7t P - G a NM^rj^^ 2 0 0 0 A^:S$-&^„ 

[0 0 6 6] mMmr^. ±m(D^o}cLxm^Lr^^mm(D-'3^^i<Dmm 
mti^nm-t^^x^^L. m2<Dmmmt.i.x(Dp - g aNm±izAuXN ijj^ 
ej^-2> p -mm^m^L. mmbtz.^ i ©^sjsi: LT(^)n - g a nm<^*®± 

(CA l/T i ;^^e3;S:'5n-«M5:?^^KL7^. 

[0 0 6 7] mffHp -«^;5:tKtufHn-«Mr^{C«J±3. bV^WML 

, «^2 0 mA$:gSbfch36, L feo -T^fe*?*), 

[0 0 6 8] Ji^_h, =Rf*:M$:#tf :*:|§0^$:l§0.9cD||McD?^ffilCEfILTl¥ 

[0 0 6 9] mi\z7^-t^mi^m%m'^Mmmm\z7Ti-t^mii^m%m 


£tHE# 2002-3024700 


#2001—321052 
[0 0 7 0] $^{C, ^IH^JSMT'li, A INTi^mtAl G aNmmm^jt^t 

[0 0 7 1 ] 

ytm^o)^yti^m^m:K-^-^^z.tti^x^^. 
[0 0 7 2] z.(Dr^m. z.<D^ofjtm^m^M.^^mmm^£^m^n^m^^m. 
m^^ztif^x^. mmmmcDmw^^B<D:^^:^^m^f£^^^W'Dxm^-t^ 

[01] ^^m(Dis^mwn%m'f-(D-m^^-tw\^mx-&^. 

m 2 ] ^%m<D^mw%%m^\z^\'^^^%mu^^w.±\^x^-tmx'^^ 

o 

[0 3] ^^m(D^mii^^%m^\ziB\-^^n%mn^<D^(Dm^m±\^x^t 
mx^^o 
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